Bovine fetal and adult globin genes were cloned and subjected to DNA sequence analysis.
INTRODUCTION
There is little evidence to substantiate any of these hypotheses.
We have focused our studies on a possible evolutionary role for Alu-type repeats. To this end we have cloned f}-type globin genes from the bovine genome and subjected them to sequence analysis. Comparison of these data with similar data from the goat globin genes (13) indicate that Alu-type repeats were involved in the evolution of these globin gene complexes.
The data provide strong support for the hypothesis of Hess et al. (31) that Alu-type repeats stabilize gene structure and maintain diversity by inhibiting gene conversion.
MATERIALS AND METHODS

DNA
The genes described in this report were isolated from a bovine cosmid library, constructed in this laboratory. The methods of construction, clone isolation and mapping will be described in a future publication. The plasmid pGy5, a fetal goat globin probe obtained from P. Liberator and J. Lingrel , was used as a radiolabelled probe in this procedure. (Fig.l, bases 1020-1369 of the B  sequence) . The insertions started and stopped at the same nucleotide in the two genes, and their sequences had the same degree of homology (881) as did the rest of the second introns.
DMA Sequence Analyses
RESULTS
In
In contrast, the fetal genes contained independent insertions, the goat y insertion at the 5' region of the second intron, while the cov y insertion was in the first intron. These insertions occurred after the divergence of the cow and goat, because the two y genes derived from the same precursor in the cow-goat ancestor. The best evidence for this was the presence of identical 5 bp deletions (base no. 1014 of the y sequence in Fig. 1 ) in both cow and goat y genes, relative to 6 genes. Consideration of the overall homology between these genes (Table I) The first and second copies of the 120 bp repeat were joined by a tandem triplet of the sequence CACTTT, while the second and third copies were (Fig. 4) . The first copy of this duplication was, however, truncated at the 3' end while the second copy contained a 18 bp deletion within the 120 bp repeat (Fig. 3) . In addition, the orientation of (Table 1) illustrated the exceptional degree of sequence conservation which has been maintained in these species. The close homology was not limited to regions of DNA which code for ami no acids. The introns also matched very well throughout their lengths. As discussed later, the selective pressures operating on these genes were illuminated by an additional analysis on the 438 bp of coding sequence to distinguish changes which result in ami no acid substitutions from those which are cryptic for protein structure (Table 1) . To whom reprint requests should be sent
DISCUSSION
